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(57) Abstract 

•me present invention relates to a mobile communication system comprising a ratejdaptation unit (TC) ^^i^'' ^^^^^^^^^^^ 
a base smticTsystcm via firet data transmission channels (Aterl - Ater4) and with a mobile services sw. chmg '^""^ ^^f^^^/^ 
L^rS^stonchannels (Al - A4). To enable available data transmission capacity to te ^""'"y^^ P!^^;^*^,^ ~ 

^tem comorises- allocation means (7) which keep a record of the first data transmission channels (Aterl - Ater4) arid T'**. tll^'^T'^i 
tTHS^i S ^e mobile sei^vi'ces switching centre (MSC) for allocating one or more free ^^TJ^^T^^^ 
Atcr4) for the call, and tnmsmission means (8) which are arranged to send tiie mobile sconces sw.tchmg centre (MSG) a "^^f JT^^ 
JSti whTch se;:ond data transmission channel (A2) the rate adaptation unit (TC) selects for the call when the allocation means (7) have 
allocated one or more first data transmission channels (Ater2. Ater4) for the call. 
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Method for allocating channels 

The present invention relates to a method for allocating and select- 
ing data transmission channels for use between a base station system and a 
5 mobile services switching centre in connection with call establishment in a 
mobile communication system in which a rate adaptation unit is arranged on a 
data transmission connection between the mobile services switching centre 
and the base station system, the rate adaptation unit communicating with the 
base station system via first data transmission channels and with the mobile 
10 services switching centre via second data transmission channels. The inven- 
tion further relates to a mobile communication system comprising a mobile 
services switching centre, a base station system, and a rate adaptation unit 
which communicates with the base station system via first data transmission 
channels and with the mobile services switching centre via second data 
15 transmission channels, and which comprises means for transmitting telecom- 
munication signals associated with a given call between the mobile services 
switching centre and the base station -system. 

The present Invention relates to call establishment, and particularly 
to establishing a data transmission connection between a base station system 
20 and a mobile services switching centre particularly in a digital mobile commu- 
nication system in which a rate adaptation unit is arranged between the mobile 
services switching centre and the base station system. 

In the present application, the concept "base station system" refers 
to the totality formed by base stations and their control means, i.e. a base sta- 
25 tion controller. In the present application, the concepts "call" and "call estab- 
lishment" refer both to common speech calls and to other telecommunication 
connections transmitted via a mobile communication network, such as data 
calls and HSCSD (High Speed Circuit Switched Data) data calls. 

The frequency spectrum required by a digital mobile communication 
30 system, such as a GSM (Global System for Mobile communications) system, 
for instance, is dependent on the transfer rate used on a radio path. The 
higher the transfer rate used on the radio path, the broader the spectrum 
needed. Consequently, speech encoding of a fixed PSTN/ISDN (Public 
Switched Telephone Network/Integrated Services Digital Network) by which 
35 digital encoded data is transmitted 64 kbit/s per each traffic channel, is not 
usually suitable for use on the radio path. Hence, instead of the speech en- 
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coding of the fixed network. RPE-LTP (Regular Pulse Excitation - Long Term 
Prediction) speech encoding is used on a radio path in the GSM system, for 
example. 

It is thus necessary to provide a rate adaptation unit (transcoder) 
5 between a base station system and a mobile sen/ices switching centre for 
adapting, for instance, different data transfer rates to each other. In other 
words, for instance in the GSM system, transcoder interfaces are 64 kbits/s 
towards the mobile services switching centre and 8 or 16 kbit/s towards the 
base station system. 

10 In connection with a common full rate call of the GSM system, the 

mobile sen/ices switching centre allocates for a call an "Ater line" (16 kbit/s) 
between the base station system and the transcoder, i.e. a first data transmis- 
sion channel, and an A interface line (64 kbit/s) between the transcoder and 
the mobile services switching centre, i.e. a second data transmission channel. 

15 In connection with common calls, one Ater line is thus allocated for one A in- 
terface line. 

The need to produce quicker data transmission connections has led 
to the fact that the data transfer capacity of a single Ater line between a base 
station system and a rate adaptation unit is not sufficient. Additional capacity 

20 can be provided for instance in connection with an HSCSD data call in such a 
manner that several Ater lines are allocated for a call, and the Ater lines are 
combined by utilizing multiplexing and demultiplexing performed at the rate 
adaptation unit with one A interface line whose data transfer capacity for in- 
stance in the GSM system corresponds to the capacity of four Ater lines. The 

25 problem then presented is, however, that in a solution of this kind the mobile 
services switching centre does not always know which Ater lines are already in 
use, since it only has infomnation on the A interface lines in use. Conse- 
quently, it is possible that the mobile sen/ices switching centre makes an allo- 
cation which leads to a situation in which two calls try to utilize the same Ater 

30 line simultaneously. 

An object of the present invention is to solve the problem described 
above by providing a solution for allocating data transmission channels be- 
tween a base station system and a mobile services switching centre so as to 
enable the data transfer capacity available to be entirely utilized as flexibly as 

35 possible, which solution enables allocation of a single data transmission chan- 
nel for two calls simultaneously to be avoided. This object can be achieved by 
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the method of the invention, characterized in that the method comprises steps 
of: storing selection information in the base station system and in the rate ad- 
aptation unit on which second data transmission channel the rate adaptation 
unit should allocate for a call for which a given first data transmission channel 
5 or channels are allocated, receiving a message which describes the type of a 
call to be established from the mobile services switching centre, allocating a 
number of free first data transmission channels required by the call type, de- 
termining by means of the selection information which second data transmis- 
sion channel the rate adaptation unit selects for use, and transmitting infomna- 
10 tion to the mobile services switching centre about the second data transmis- 
sion channel the rate adaptation unit will select for use. - 

The invention further relates to a mobile communication system in 
which the method of the invention can be utilized. The mobile communication 
system of the invention is characterized in that the base station system com- 
15 prises: allocation means which keep a record of the first data transmission 
channels and which are responsive to a message sent by the mobile services 
switching centre in connection with call establishment for allocating for said 
call one or more free first data transmission channels required by the call type 
of the call to be established, and transmission means which are arranged to 
20 send the mobile services switching centre on the basis of information stored in 
the base station system a message which indicates to the mobile services 
switching centre which second data transmission channel the rate adaptation 
unit will select for the call when the allocation means have allocated one or 
more first data transmission channels for the call. 
25 The invention is based on realizing that allocating and managing 

data transmission channels between a base station and a mobile services 
switching centre becomes considerably easier and more flexible when channel 
allocations are carried out by the base station system. In practice, allocation is 
performed by a base station controller which is aware of those Ater lines which 
30 are free at a given moment. Since information is also stored in the base station 
controller on which A interface line, i.e. second data transmission channel, a 
rate adaptation unit selects for the Ater lines selected for use, the base station 
controller is able to transmit the information on the A interface line to be allo- 
cated for the call to the mobile services switching centre. Consequently, it is 
35 sufficient that the mobile services switching centre informs the base station 
controller of the type of the call to be established in connection with call estab- 
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lishment. On the basis of the call type indicated to the base station controller, it 
is able to infer the number of Ater lines needed and to allocate the necessary 
free Ater lines, and furthermore, to send a message to the mobile services 
switching centre to indicate the A interface line via which telecommunication 
5 signals associated with the call are transmitted between the rate adaptation 
unit and the mobile services switching centre. 

Hence, the most significant advantages afforded by the solution of 
the invention are that available data transmission channels can be managed in 
a simple and flexible manner, that first data transmission channels can be util- 
10 ized as efficiently as possible, and that second data transmission channels 
can be successfully managed in all situations independently of the type of a 
call to be established. 

The preferred embodiments of the mobile communication system of 
the invention are disclosed in the attached independent claims 3 to 5. 
15 The invention will be described in closer detail in the following by 

way of example with reference to the accompanying drawings, in which 

Figure 1 shows a block diagram of a first embodiment of a mobile 
communication system of the invention. 

Figures 2 and 3 illustrate data transmission connections 2 and 3 of 
20 Figure 1, and 

Figure 4 shows a flow diagram of a first embodiment of the method 
in accordance with the invention. 

Figure 1 shows a block diagram of a first embodiment of a mobile 
communication system of the invention. The mobile communication system 
25 shown in Figure 1 can be a GSM system, for example. 

A mobile station MS of Figure 1 communicates with a base station 
BTS1 which belongs to a base station system 1 via a radio path over a radio 
interface AIR. From the base station BTS1, telecommunication signals of the 
mobile station MS which are associated with a call are transmitted through a 
30 base station controller BSC to a rate adaptation unit TC via a data transmis- 
sion connection 2. The rate adaptation unit TC, in turn, communicates with a 
mobile services switching centre MSG via a data transmission connection 3, 
whereby the signals of the mobile station MS associated with the call can be 
transmitted from the mobile station all the way to the mobile sen/ices switching 
35 centre. 
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The data transmission connections 2 and 3 consist of circuit 
switched PCM (Pulse Code Modulation) connections from which a timeslot or 
part of a timeslot has been allocated for each call. The data transmission con- 
nections 2 and 3 are described in closer detail in connection with Figures 2 
5 and 3. 

In accordance with the invention, the base station controller BSC 
which belongs to the base station system 1 is responsible for the allocation of 
telecommunication channels required for a call to be established from the data 
transmission connections 2 and 3. This is performed in such a manner that in 
10 connection with call establishment, the mobile services switching centre MSC 
sends the base station controller BSC a message S1 by which it indicates the 
type of the call to be established. The message is sent for instance in an AS- 
SIGNMENT message which the mobile services switching centre would send 
in any case to the base station controller in connection with call establishment. 
15 The base station controller BSC keeps a record of the free channels of the 
data transmission connection 2. so it can allocate a number of channels re- 
quired by the call type in question from the data transmission connection 2. 
The base station controller also knows which channel the rate adaptation unit 
TC selects from the data transmission connection between it and the mobile 
20 seivices switching centre, in which case it can indicate the channel of the data 
transmission connection 3 on which the telecommunication signals associated 
with the call will be transmitted to the mobile services switching centre by a 
message S2 sent to the mobile services switching centre. 

Figures 2 and 3 illustrate the data transmission connections 2 and 3 
25 of Figure 1. Figure 3 illustrates a frame structure used on the circuit switched 
PCM connections 2 and 3. A frame consists of 32 timeslots TS0...TS31. each 
having a 64 kbit/s data transmission capacity. 

Since telecommunication signals are transmitted from the base sta- 
tion controller BSC at a rate of 16 kbit/s in connection with a full rate call of a 
30 GSM system mobile station, the 64 kbit/s timeslots between the rate adapta- 
tion unit and the base station controller BCS are divided into sub-timeslots 
called Ater lines. One timeslot. illustrated in connection with a timeslot TS1. 
comprises four Aterl ...Ater4 Ater lines, i.e. first telecommunication channels. 

The telecommunication signals associated with the full rate call are 
35 transmitted from the rate adaptation unit TC to the mobile services switching 
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centre MSG by A interface lines A1 to A4 whose data transfer capacity is 64 
kbit/s. One A interface line thus occupies one PCM timesiot entirely. 

In accordance with the invention, the same selection information is 
stored in a memory 5 of the base station controller and in a memory 6 of the 
rate adaptation unit, and on the basis of the selection information is deter- 
mined via which A interface line telecommunication signals associated with a 
given call should be forwarded to the mobile services switching centre when 
given Ater lines have been allocated for the call. In other words, the selection 
information can consist of a table indicating that, for instance 



When selected Should be selected 

Ater1 A1 

Ater2 A2 

Ater2 & Ater4 A2 

Ater3 & Ater4 A3 

Ater 1-3 A1 

Ater 1 & 2 & 4 A1 



It is to be noted that the table shown above by way of example is 
not complete; in practice, the table can comprise an A interface line to be se- 
lected for all possible Ater line combinations. It is essential that the information 
stored in the base station controller and the rate adaptation unit is identical, in 
wHichTcas^^ifis^fficie^ 

allocates the Ater lines, whereupon a transmitter 8 can send the mobile serv- 
ices switching centre a message S2 which indicates the A interface line by 
which the call is transmitted. 

When the allocation unit 7 has allocated the Ater lines for instance 
for an HSCSD call requiring two Ater lines, it informs the rate adaptation unit 
TC of the allocation. This is performed in such a manner that the allocation 
unit 7 transmits a given bit pattern on the allocated Ater lines. The allocation 
unit 7 can signal a free Ater line to the rate adaptation unit for instance by 
transmitting a bit pattern 01 B on the Ater line in question. The allocation unit 7 
can signal a coming two-Ater-line call to the rate adaptation unit for instance 
by transmitting a bit pattern 10B on the Ater lines in question. The allocation 
unit 7 can signal a coming three-Ater-line call to the rate adaptation unit for 
instance by transmitting a bit pattern 1 18 on the Ater lines in question, etc. 
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Alternatively, the allocation unit 7 can, for instance, signal a coming 
three-Ater-line call to the rate adaptation unit by transmitting a predetermined 
bit sequence only on one of the Ater lines which will be used. The bit se- 
quence in question thus indicates the other Ater lines which will be used to the 
5 rate adaptation unit. 

An identification unit 9 of the rate adaptation unit TC monitors con- 
tinuously the Ater lines, thus being able to identify bit patterns transmitted on 
the lines. Hence, when it for instance detects the bit pattern 10B on lines Ater2 
and Ater4, it informs a control unit 10 of this. The control unit then finds out. on 
0 the basis of the selection information in the memory 6, on which A interface 
line the two-Ater-line call in question should be fonwarded. According to the 
above table, the correct A interface line is A2. The control unit 10 thus acti- 
vates the rate adaptation unit to start fonwarding the telecommunication sig- 
nals received from the Ater lines Ater2 and Ater 4 via the A interface line A2 
5 (after necessary rate adaptation procedures known per se). Signals are thus 
transmitted until the identification unit detects the bit pattern 01 B on the Ater 
lines Ater2 and Ater4 (free line = call terminated), whereby the rate adaptation 
unit TC stops transmitting signals. 

Figure 4 shows a flow diagram of a first embodiment of the method 
20 in accordance with the invention. In block A. identical selection infomiation is 
stored in a base station controller BSC and a rate adaptation unit, the selec- 
tion-information-indicating-whiGh-A-interface-line-should,be_seL ected for a call 

for which given Ater lines are allocated. 

In block B, a message which describes the type of the call is re- 

25 ceived from a mobile sen/ices switching centre in connection with call estab- 
lishment. The mobile services switching centre can send this message in con- 
nection with an ASSIGNMENT message, for example. 

In block C, a number of free Ater lines required by the call type is 
allocated. In other words, if the call is a two-time-slot HSCSD call, two Ater 

30 lines are allocated. Next, the same given bit pattern is transmitted via the allo- 
cated Ater lines, the bit pattern indicating to the rate adaptation unit that the 
Ater lines in question are allocated for the same call. Consequently, the rate 
adaptation unit is able to find out on which A interface line it should start 
transmitting the telecommunication signals associated with the call. 

35 In block D, the A interface line to be used is found out on the basis 

of the selection information and the allocated Ater lines. 
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In block E, the mobile services switching centre is informed of the A 
interface line to be used. In this stage, the telecommunication channels be- 
tween the base station system and the mobile services switching centre which 
are associated with the call are selected, and the call establishment can be 
5 continued in a manner known per se. 

It is to be understood that the above description and the accompa- 
nying drawings are only intended to illustrate the present invention. It will be 
obvious to those skilled in the art that the invention can be varied and modified 
in many ways without departing from the scope and spirit of the invention dis- 
10 closed in the attached claims. 
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CLAIMS 

1 A method for allocating and selecting data transmission channels 
for use between a base station system and a mobile services switching centre 
in connection with call establishment in a mobile communication system m 
5 which a rate adaptation unit is arranged on a data transmission connection 
between the mobile services switching centre and the base station system, the 
rate adaptation unit communicating with the base station system via first data 
transmission channels and with the mobile services switching centre via sec- 
ond data transmission channels, characterized in that the method 

10 comprises steps of: ^ • ^t, 

storing selection information in the base station system and in the 
rate adaptation unit on which second data transmission channel the rate ad- 
aptation unit should allocate for a call for which a given first data transmission 
channel or channels are allocated, 
1 5 receiving a message which describes the type of a call to be estab- 

lished from the mobile services switching centre, 

allocating a number of free first data transmission channels required 

by the call type, 

determining by means of the selection infonnafion which second 
20 data transmission channel the rate adaptation unit selects for use. and 

-transmitting^information^toahe^mobiLe services switching centre 



about the second data transmission channel the rate adaptation unit will select 
for use. 

2. A mobile communication system comprising 
25 a mobile services switching centre (MSC), 

a base station system (1), and 

a rate adaptation unit (TC) which communicates with the base sta- 
tion system (1) via first data transmission channels (Ater1 - Ater4) and with the 
mobile services switching centre (MSC) via second data transmission chan- 
30 nets (A1 - A4), and which comprises means for transmitting telecommunication 
signals associated with a given call between the mobile services switching 
centre and the base station system, characterized in that the base 
station system (1) comprises: 

allocation means (7) which keeps a record of first data transmission 
35 channels (Ater1 - Ater4) and which are responsive to a message (S1) sent by 
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the mobile services switching centre (MSG) in connection with call establish- 
ment for allocating for said call one or more free first data transmission chan- 
nels (Ater2, Ater4) required by the call type of the call to be established, and 

transmission means (8) which are arranged to send the mobile 
5 services switching centre (MSG) on the basis of information stored in the base 
station system (1) a message (S2) which indicates to the mobile services 
switching centre which second data transmission channel (A2) the rate adap- 
tation unit (TG) will select for the call when the allocation means (7) have allo- 
cated one or more first data transmission channels (Ater2, Ater4) for the call. 
10 3. A mobile communication system as claimed in claim 2, char- 

acterized in that the rate adaptation unit (TC) comprises: 

a memory means (6) in which selection information is stored which 
indicate the second data transmission channel (A2) the rate adaptation unit 
(TG) should select for the call for which the base station system (1) has allo- 
15 cated the given first data transmission channels (A2. A4), 

identification means (9) which are arranged to monitor the first data 
transmission channels (Ater1 - Ater4) for identifying the first data transmission 
channels (Ater2, Ater4) allocated for the given call by the base station system, 
and 

20 a control unit (10) responsive to the identification means (9), ar- 

ranged to select one of said second data transmission channels (A2) for the 
call on the basis of the information stored in the memory means (6) when the 
Identification means (Sy^fiave iclentitied lhe^r 

(Ater2. Ater4) allocated for the call, and which control unit is arranged to acti- 
25 vate the rate adaptation unit (TC) to start transmitting telecommunication sig- 
nals associated with the call between the allocated first data transmission 
channels (Ater2, Ater4) and the selected second data transmission channel 
(A2). 

4. A mobile communication system as claimed in any one of claims 
30 2 or 3, characterized in that the allocation means (7) of the base sta- 
tion system are arranged to inform the rate adaptation unit (TG) of the allo- 
cated first data transmission channels (Ater2. Ater4) by transmitting to the rate 
adaptation unit (TG) a predetermined bit pattern on the allocated first data 
transmission channels in connection with call establishment. 
35 5. A mobile communication system as claimed in any one of claims 

2 to 4, characterized in that said mobile communication system is a 
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GSM system, that the rate adaptation unit consists of a transcoder (TC). and 
that said allocation means (7) and said transmission means (8) of the base 
station system (1) are arranged in a base station controller (BSC). 
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